This report presents the anionic surfactants concentration in water system collected in and around Tirupati, South India. The concentration of anionic surfactants such as sodium lauryl sulfate, sodium dodecyl sulfate, sodium hexadecyl sulfonate and sodium dodecyl benzene sulfonate were showed a rather homogeneous distribution (except sodium dodecyl benzene sulfonate) within the 
INTRODUCTION
A surfactant molecule is composed of a hydrophilic head and a hydrophobic tail. The head can be an anionic, a cationic, a zwitter-ionic, or a nonionic group, while the tail is a nonpolar hydrocarbon chain. These molecules are surface active as a result of the combination of the hydrophobic and hydrophilic properties. They have affinity for two immiscible phases, one of which is water. A zwitter-ionic surfactant has both a positive and negative charge in the head group. This charge separation causes a dipole moment to be present in the head group. Therefore, the head group is polar and soluble in water. In general soaps belongs to anionic surfactant group of molecules such as alkyl sulfates, alkyl sulfonates and alkyl benzene sulfonates. The structures of these surfactants are formed by interaction of aliphatic hydrocarbon chains (C10-C18) bound to carboxyl, sulfate or sulfonic groups, including benzene and naphthalene sulfonates 1 . The most widely used anionic surfactants are sodium dodecylsulfate (SDS) and sodium dodecyl benzene sulfonate (SDBS), which make part of various cleaning and personal hygiene products.
Due to the wide application of man-made detergent in day to day life, recently the determination of anionic surfactant in water has become a crucial research subject in the field of environmental sciences The development of novel methodologies for the sensitive determination of anionic surfactants has been identified as a challenge in recent reviews 4, 5 . A variety of analytical methods can be found in the literature for monitoring anionic surfactants. The standard method for the determination of total anionic surfactants in water samples is mainly based on ion pair formation and liquid-liquid extraction (LLE) followed by UV-visible spectrophotometry with various dyes 3, [5] [6] [7] [8] . Other separation techniques include HPLC [9] [10] [11] [12] [13] , GC-MS [14] [15] [16] and capillary electrophoresis 17 for the determination and quantification of anionic surfactants in various samples of environmental importance.
Literature survey reveals that different preparation methodologies like liquid-liquid extraction 16 , solid phase extraction 18 , solid-phase micro-extraction 19 , liquid-phase micro-extraction 13 has been reported for the analysis of anionic surfactants. Recently, scientists developed various nanomaterials for sample preparation to enhance the sensitivity and selectivity of the methods 20, 21 . The present investigation highlights the knowledge of distribution and concentration of anionic surfactants in and around Tirupati, South India helps to detect the sources of pollutions in the different water systems and for this reason water should be included as one of the environmental parameters monitored in municipal pollution program. The present study is the first report in the literature that has been undertaken to understand the seasonal distribution pattern of anionic surfactants (sodium dodecyl sulfate, sodium lauryl sulfate, sodium hexadecyl sulfonate, sodium dodecyl benzene sulfonate) in and around Tirupati, an famous pilgrim centre in South India.
EXPERIMENTAL

Collection of samples:
Open wells and open municipal wastewater samples from Tirupati, a famous pilgrim town in South India, situated on the longitude of 79°27 E′ latitude of 13°40 N′ and at a height of 500 ft above mean sea level. The city has a population of about 1,800, 000 and more than 10 million pilgrims visit annually this temple town. There are more than 1200 open wells which serve as secondary source of drinking water since the water from the municipal supply is inadequate. The sampling points for these samples were rural, urban, semi-urban and industrial areas. The samples were collected in 1 L polyethylene and filtered with Whatman No. 42 filter paper and stored in a refrigerator at 4 °C.
General procedure: Sample solution (100 mL) containing anionic surfactants with concentration (0.00003 M) was transfer into a separating funnel. Cationic dyes, Azure-A, Azure-B and 10 M HCl were added followed by 10 mL of chloroform and adjusting the whole solution pH 3.0 for Azure-A and 4.0 for Azure-B. The content was shaken for 3 min and allowed to settle for 5 min. The aqueous layer was separated and discarded. The organic layer was collected and 2.5 mL of this solution was directly used for absorption measurement in the range of wavelength (λ max ) 450 to 513 nm against reagent blank.
RESULTS AND DISCUSSION
The concentration of anionic surfactants such as sodium dodecylsulfate, sodium lauryl sulfate, sodium hexadecyl sulfonate and sodium dodecyl benzene sulfonate were measured in samples (open wells, open municipal wastewaters) collected from Tirupati and Renigunta Industrial Estate (25 Km around Tirupati). So far this is the first study to monitor the seasonal variations of anionic surfactants in and around Tirupati. But the concentration of sodium lauryl sulfate, sodium dodecylsulfate, sodium hexadecyl sulfonate and sodium dodecyl benzene sulfonate in the surface, ground and bore wells were within the ranges reported for the same areas in the literature 6 
Conclusion
From the present study, it is concluded that the open wells and open municipal water systems of Tirupati and Renigunta Industrial Estate areas are rapidly polluted with these surfactants. Further, human activities in the form of tourism etc., should streamlined in order to minimize pollution. Hence, these results clearly indicate that local hydrography and seasonal variability are the factors which cannot be neglected in studies of the occurrence of anionic surfactants in open wells and municipal wastewaters. Thus Tirupati is relatively more polluted than Renigunta Industrial Estate. Therefore, strict enforcement of laws to prevent surfactant pollution in these areas should be made. Attention should be paid immediately to Tirupati especially the residential areas near to pilgrim centers and also industries must setup efficient wastewater treatment plants. Further, human activities in the form if tourism etc., should be streamlined in order to minimize pollution. Future work is going on for the identification of cationic surfactant from different samples collected in and around Tirupati, India. 
